Intracellular EGTA alters phasic firing of neurons in the rat supraoptic nucleus in vitro.
To determine the function of intracellular free Ca2+ which is important in generating the phasic firing pattern characteristic of vasopressin neurons in the supraoptic nucleus (SON), we injected the highly specific Ca(2+)-chelating agent ethyleneglycol-bis-(beta-aminoethyl ether) N,N-tetraacetic acid (EGTA) into SON cells in the rat hypothalamic slice preparation. Intracellular recordings from 29 SON neurons which showed phasic firing were analyzed. Of the 29 SON neurons, 21 were recorded with microelectrodes filled with 3 M potassium acetate and 20 of the 21 neurons retained the phasic pattern more than 1 h after penetration by the electrode. Only one neuron lost phasic firing and fired randomly. By contrast, in all 8 neurons which were recorded with microelectrodes filled with 100 mM EGTA/2 M potassium acetate, phasic firing disappeared 10-80 min after penetration of the recording electrode although the neurons still showed spontaneous activity. These neurons also lost the after hyperpolarization and plateau potentials which followed bursting discharges. Our results suggest that intracellular free Ca2+ may play an important role in generating phasic firing.